Introduction: RA is a common collagen vascular disease that affects 1-2% of the general population. In nearly 50% of patients with RA, there is some form of extra-articular involvement in the disease process. Pulmonary complications of RA include pleural thickening or effusion, bronchiectasis, ILD, obliterative bronchiolitis, follicular bronchiolitis, pulmonary nodules, pulmonary hypertension, and lung infections.
Introduction
RHEUMATOID arthritis (RA) is a common collagen vascular disease that affects 1-2% of the general population. It occurs more often in women than in men (female-to-male ratio, 3: 1), with the highest incidence occurring between the ages of 25 and 50 years [1] . In nearly 50% of patients with RA, there is some form of extra-articular involvement in the disease process. Lung disease is the second most common cause of death (18% of patients with RA), after infection [1] .
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The hallmark feature of RA is persistent symmetric polyarthritis (synovitis) that affects the hands and feet, although any joint lined by a synovial membrane may be involved. The chronic RA most commonly results in the progressive development of various degrees of joint destruction, deformity, and a significant decline in functional status. Extra-articular involvement of organs such as the skin, heart, lungs, and eyes can also be significant [2] .
Although pulmonary infection and/or drug toxicity are frequent complications, lung disease directly associated with the underlying RA is the most common. RA associated lung disease includes: Interstitial lung diseases airway diseases such as bronchiectasis and bronchiolitis; pleuritis; pulmonary vascular disease; and rheumatoid nodules [2] .
HRCT is the method of choice for assessment of pulmonary abnormalities in RA, offering the best correlation with histologic findings, disease severity, prognosis, evaluation of disease progression, and differential diagnosis [1] .
HRCT is now widely recognized as more sensitive and specific than chest radiography for the assessment of patients with diffuse lung disease, and it has been integrated into the diagnostic algorithms for the assessment of a number of diffuse lung processes, most notably the interstitial pneumonias, and obstructive lung diseases [3] .
Pleural disease (thickening or effusion) is the most common thoracic manifestation of RA, and is not related to the presence of pulmonary disease. Postmortem studies have revealed that nearly 50% of patients with RA have effusions. Effusions are 273
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The Role of HRCT in Evaluation of Thoracic Manifestations usually small and unilateral, and tend to resolve spontaneously [4] . Diffuse ILD has been described in approximately 40% of patients with RA. The patterns of interstitial disease that may be seen are diverse and include according to the frequency of occurence NSIP, UIP, BOOP, LIP and DAD this is unlike patients with other collagen vascular diseases, in whom UIP predominates and is more common than NSIP [5] .
The most common chest radiographic abnormalities in patients with UIP are reticular opacities and honeycomb cysts; these are frequently associated with traction bronchiectasis and bronchiolectasis. The distribution of it is basal and peripheral. GGO may be seen, but they are usually less extensive than those in patients with NSIP Architectural distortion and lobar volume loss are seen in the presence of advanced disease [6] .
NSIP shows mainly GGO with mild reticulation, traction bronchiectasis and bronchiolectasis, Honeycombing is absent in the early stages. The distribution is mainly lower lobar and peripheral with 20-50% of cases showing subpleural sparing [7] .
In organizing pneumonia consolidation is the typical finding, GGO usually is associated with areas of consolidation, reversed halo sign may be found. The distribution is peribronchovascular in 60-80% of cases with predominance in lower lobes [7] .
In LIP the typical findings are GGO associated with sparse cysts ranging from 1-3cm in diameter having subpleural and peripheral distribution [7] . DAD shows GGO, "crazy paving" pattern, bilateral areas of consolidation may be present mainly in dependent regions [7] .
Bronchiectasis was found in approximately 30% of patients with RA who underwent HRCT . It is not clear whether bronchiectasis represents an extra-articular manifestation of RA, with, or results from a pre-existing pulmonary complication [8] .
Obliterative bronchiolitis has been described as a complication of RA. The typical CT appearance is a mosaic attenuation pattern with scattered areas of air trapping on expiratory CT images, findings indicative of small airway obstruction [9] . Follicular bronchiolitis is a benign condition that is commonly found in lung biopsy specimens from patients with RA. HRCT findings include multiple small nodules, which often GGO, in a predominantly centrilobular distribution [10] .
Pulmonary nodules in patients with RA were first described by Caplan in 1953. These necrobiotic pulmonary nodules are rare and usually asymptomatic. They are more commonly multiple, bilateral and peripheral, vary from a few millimeters to several centimeters in diameter. They may undergo cavitation, increase in size, or resolve and new ones may arise. Rarely, the nodules rupture into the pleural space or calcify [11] .
Patients with RA are considered to have a higher risk for pulmonary arterial hypertension, which may occur in isolation or in combination with interstitial lung disease. Chest CT in these patients may show an increased diameter of the pulmonary arterial trunk the main pulmonary arteries and their segments, and, in more advanced cases, the right heart chambers and azygos-hemiazygos venous system [12] .
Drug induced lung disease may include DAD and obliterative bronchiolitis that may result from the therapeutic use of gold salts and penicillamine [13] . Pneumonitis usually develops during methotrexate therapy. HRCT reveals patchy GGO with centrilobular nodules and lymphadenopathy [13] .
Patients and Methods
This study involved 20 patients; 14 females and 6 males, age range 16-64 years (average of 48 years). All patients were known cases of RA presenting with dyspnea and cough. Cases were referred to Radiology Department in Kasr Al-Aini for HRCT during 2013.
All patients were subjected to: 1-Thorough clinical examination with history taking, general and chest examination. 2-Pulmonary function tests (PFT). 3-Laboratory tests mostly complete blood picture, the other tests were considered according to case e.g. sputum analysis .... etc.
4-HRCT:
HRCT techniques were done in the Radiology Department Kasr Al-Aini Hospital using GE Light Speed Plus MSCT 4 channels set (1 1 cases), and Toshiba Aquilion MSCT 64 channels set (9 cases).
Results
HRCT findings showed signs of interstitial disease in 9 cases (45%) ( Table 2) , air-way disease in 9 cases (45%) ( Table 3 ) and findings of both entities in 2 cases (10%) ( Table 4) .
See the summary of HRCT results in (Tables  2-4) . Incidental CT findings are summarized in (Table 5) .
PFT showed restrictive changes in 6 out of the 9 patients with HRCT findings of interstitial disease, obstructive changes with signs of small airway disease in 8 out of the 9 patients with HRCT findings suggestive of airway disease, and showed mixed restrictive and obstructive findings in the 2 patients with both entities by HRCT. (Fig. 1) Bilateral subpleural predominantly basal reticulation 6 and traction bronchiolectasis (Fig. 2) Diffuse ground glass (Fig. 3) 1 Cysts (Fig. 4) 1 Pulmonary artery more than 29mm in mediastinal 3 window (PHT) Bronchial wall thickening (Fig. 5 ) 9
Mild bronchiectasis (Fig. 5 ) 6
Mosaic perfusion (Fig. 5 ) 5
Follicular bronchiolitis (Fig. 6 ) 3 
Discussion
RA is a common collagen vascular disease that affects 1-2% of the general population. In nearly 50% of patients with RA, there is some form of extra-articular involvement in the disease process. Pulmonary complications of RA include pleural thickening or effusion, bronchiectasis, ILD, obliterative bronchiolitis, follicular bronchiolitis, pulmonary nodules, pulmonary hypertension, and lung infections [1] .
This study involved reviewing the HRCT results of 20 patients known to have RA presenting with dyspnea and cough, 14 were females and 6 were males (ratio 2.3: 1), age range was 16-64 years (average of 48 years). HRCT findings showed signs of ILD in 9 cases (45%), air-way disease in 9 cases (45%) and findings of both entities in 2 cases (10%).
Although according to Woodhead et al., 2008 , pleural disease is the most common thoracic manifestation of RA and it is found in 38%-73% of cases, none of the cases in our study showed pleural disease [4] . Also none of our patients showed rheumatoid pulmonary nodules, while according to Anaya et al., 2002 ; its incidence is 4% [15] .
In this study 1 1 cases showed HRCT signs of airway disease, 10 (9 1 %) cases showed bronchial wall thickening, 9 (82%) cases showed hyperinflation, 6 (55%) cases showed bronchiectasis, 5 (45%) cases showed mosaic perfusion, 3 (27%) cases showed beading of the bronchial wall, and 1 (9%) case showed air trapping. While in a prospective study conducted by Perez et al., 2005 , which aimed at evaluating airway changes in RA, a study group consisted of 50 outpatients revealed air trapping in 16 (32%) cases, bronchiectasis in 15 (30%)
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The Role of HRCT in Evaluation of Thoracic Manifestations cases, moasaic attenuation in 10 (20%) cases and bronchial wall thickening in 5 (10%) cases [16] .
In our study 1 1 cases showed HRCT signs of ILD, 9 (89%) cases were diagnosed with NSIP, 2 (1 1 %) cases were diagnosed with LIP, while none of the cases in our study showed findings suggestive of UIP. In contrast to our study, Lee et al., 2005 stated that while the NSIP pattern predominates in most forms of connective tissue-associated ILD, studies in patients with RA-ILD suggest that the UIP pattern is more common in this patient population [5] . Also Silva et al., 2008 stated that the frequency of ILD in RA is as follow: UIP is the most common, NSIP and OP are relatively common, and LIP and DAD are relatively uncommon [7] .
In consistence to our study in which 11 (55%) out of the 20 patients showed ILD, Lee et al., 2005 stated that ILD has been described in approximately 40% of patients with RA. He also stated that the pulmonary areas primarily affected are the bases of the lungs which is also consistent with our study in which 10 out of the 11 (9 1 %) patients with ILD showed predominantly basal GGO or reticulations [5] .
Summary and Conclusion:
RA is a collagen vascular disease commonly associated with extra-articular manifestations. Pulmonary involvement is considered one of the most common extra-articular manifestations associated with RA.
Pulmonary involvement in cases of RA may take one of the following forms: Pleural disease, ILD, airway disease, rheumatoid nodules, and pulmonary vascular disease.
HRCT is currently the imaging modality of choice in diagnosis of thoracic manifestations of RA being superior to chest radiography in demonstrating the presence and extent of lung abnormalities.
Our study involved reviewing the HRCT results of 20 known RA patients which were referred to the Radiology Department of Kasr Al-Aini. Using HRCT findings we were able to detect the forms of pulmonary involvement in these patients which mainly took 2 forms: Either airway disease in the form of hyperinflation, bronchiectasis, mosaic perfusion and bronchial wall thickening or ILD in the form of GGO, reticulations, and cysts. Also, we could detect the pattern of ILD such as NSIP or LIP using HRCT.
